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Description 

Technical Field 

[0001] The present invention relates to a solid catalyst component and catalyst for polymerization of olefins, which 
shows high activity and low rate for forming a polymer having a low molecular weight or a low stereoregularity which is 
soluble in a polymerization solvent and can provide a polymer having a high stereoregularity in a high yield, and further, 
can provide a copolymer having a excellent property in a high yield in copolymer ization of olefins. 

Technical Background 

[0002] Many proposals have been made and known for a solid catalyst component containing magnesium, titanium, 
an electron donor compound and halogen as essential components and a process for the polymerization or the co- 
polymerization of olefins in the presence of a catalyst for polymerization of olefins comprising said solid catalyst com- 
ponent, an organic aluminum compound and an organic silicon compound. For example, JP-A-57-63310 and JP-A-57- 
63311 (The term "JP-A" as used herein means an "unexamined published Japanese patent application") propose a 
process for polymerizing an olefin having 3 or more carbon atoms using a catalyst system comprising a solid catalyst 
component containing a magnesium compound, a titanium compound and an electron donor compound, an organic 
aluminum compound and an organic silicon compound having Si-O-C bond. However, these processes are not always 
satisfactory for obtaining highly stereoreguiar polymers in a high yield, and further improvement has been demanded. 
[0003] JP-A-63-9261 4 discloses a solid catalyst component for polymerization of olefins prepared by bringing a 
dialkoxymagnesium, a diester of an aromatic dicarboxylic acid, an aromatic hydrocarbon, a titanium halide and calcium 
chloride into contact. On the other hand. JA-A-1 -31 5406 discloses a catalyst system for polymerizing olefins comprising 
a solid catalyst component.prepared by contacting titanium tetrachloride with a suspension formed by diethoxymagne- 
sium with an alkylbenzene, adding phthalic dichloride thereto to react to obtain a solid product, and further contacting 
the resulting solid product with titanium tetrachloride in the presence of an alkylbenzene, an organic aluminum com- 
pound and an organic silicon compound, and a process for polymerizing olefins in the presence of said catalyst system. 
The foregoing known techniques focus on the development of a catalyst component having a high activity enough to 
allow the omission of a so-called deashing step, i.e., a step of removing catalyst residues such as chlorine and titanium 
remaining in the polymer produced as well as on the enhancement of the yield of stereoreguiar polymer or an improve- 
ment in durability of the catalyst activity during polymerization, and achieved excellent results to these purposes. 
[0004] In the slurry polymerization process which requires a solvent at the polymerization, a polymer having a low 
molecular weight or a low stereoregularity, which is soluble in a polymerization solvent, is formed, especially in the 
polymerization of propylene, a polymer so-called "an atactic polypropylene" (hereinafter occasionally referred to as 
"APP") is formed. In case of increasing of the forming rate of the APP, it concerns about an undesirable effect to the 
operation of the process and the production cost of a polymer, because a pipeline may be blocked up during polymeri- 
zation and a step for removal of APP from a high stereoreguiar polymer to be a product is required after polymerization. 
Further, in a copolymerization of olefins, for instance, in a random copolymerization of propylene and ethylene, a con- 
tent of ethylene in a copolymer has to be increased and randomness has to be improved in order to increase the prop- 
erties of the resulting copolymer. In case that a content of ethylene is increased, the aforementioned problems occur, 
because the rate for forming a soluble matter on a polymerization solvent tends to be high very much. However, the use 
of the catalyst of the foregoing known techniques is not enough to solve the problems. 

[0005] The objective of the present invention is to solve the foregoing problems remaining in the prior art techniques 
and to provide a solid catalyst component and a catalyst for polymerization of olefins, which can control the rate of form- 
ing a polymer having a low molecular weight and a low stereoreguiar polymer which is soluble in a polymerization sol- 
vent and can obtain a high stereoreguiar polymer in a high yield, and also can obtain a copolymer having excellent 
properties in a high yield in the copolymerization of olefins. 

Disclosure of the Invention 

[0006] As a result of extensive investigations to solve the foregoing problems remaining in the prior art techniques, 
the present inventors have found that when olefins are polymerized by using a catalyst preparing from a magnesium 
compound, a tetravalent halogen -containing titanium compound, a diester of an aromatic dicarboxylic acid, an aromatic 
hydrocarbon and an organic aluminum compound containing a hydroxy! group or aluminum hydroxide, a polymer hav- 
ing a low rate for forming a polymer a low molecular weight polymer or a low stereoreguiar polymer which is soluble in 
a polymerization solvent, especially an olefin based polymer having low APP formation rate can be obtained with main- 
taining a catalyst activity and a stereoregularity of the resulting polymer in a high level, and a copolymer having a excel- 
lent property can be obtained in a high yield in copolymerization of olefins with said solid catalyst component. 
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10007] ■ A solid « - — « 01 - —* " ^ " ^ : 

(c) a diester of an aromatic dicarboxyl.c acid. 

(d) an aromatic hydrocarbon and aluminum compound containing a hydroxy! group 

(R 1 C0 2 ) m AI(OH) 3 . m 

k 1 or 2 R 1 represents hydrogen atom or a iinear or branched saturated or unsaturated hydro- 
lKS=?1 \£12=* & presents .C(=0,-0- . 
[00 081 further, the catalyst for po^^ 

(A) the foregoing solid catalyst b ^ enera , torrTU1 la: 

(B) an organic aluminum compound represented Dy me ge 

so R 2 p A1Q 3 .p 

R 3 q Si(OR 4 ) 4 .q 

and q'represents 0 or an integer of from 1 to 3. 
Best embodiment for implementing the Invention ^ 

^b^^^z^ 1 - ™ esium ^ e and fatty add 53,1 of 

eta- • m diha .ide include magnesium dichloride, magnesium dibromide. magnesium d.«o- 

40 [00101 examples of the magnes.um d.hal.de.ncluae mag 

aide and magnesium dHluoride. etc. presented by the general formula R S R Mg wherein R and R 

Jooill Preferred dialkyl magnesium * the specific examples of such dialkylmagnes.um 

each epresent a C,.« alkyt group wh.ch may be dtoropylmagnesium. methypropylmagnes.um. 

fr^le dimethylmagnesium. «»*"*^^ *■ Such 

45 ethylpropylmagnesium.dibutylmagnes.um ^ m ^'^^,* nated hydr««ubon or alcohol. 

Lm may be obtained by reacting magnesium metal wrth hatogm* * , formula R 7 MgD i where ,n R 

Purred alky, magnesium ha.ide is MM ^^^f^L^e. iodine or fluorine. Speofc 
"presents a C,.,o -M 9™?. 0 represents *\ hatoger pr0 pylmagnesium chloride, butylmagnesmm 
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[001 4] Preferred alkoxymagnesium halide is the compound represented by the general formula Mg(OR 10 )D 2 wherein 
R 10 represents a C t . 10 alkyl group and D 2 represents a halogen atom such as chlorine, bromine, iodine or fluorine. Spe- 
cific examples of alkoxymagnesium halide include methoxy magnesium chloride, ethoxymagnesium chloride, propoxy- 
magnesiurn chloride and butoxymagnesium chloride, etc. 

[0015] Preferred fatty acid salt of magnesium is the compound represented by the general formula (R 11 COO) 2 Mg 
wherein R 1 1 represents a C^o hydrocarbon group. Specific examples of the fatty acid salt of magnesium include mag- 
nesium laureate, magnesium stearate, magnesium octanoate and magnesium decanoate, etc. 
[001 6] Among these magnesium compounds in the present invention, the dialkoxymagnesium is used preferably. Par- 
ticularly preferred among these dialkoxymagnesiums is diethoxymagnesium or di-n-propoxymagnesium. The forgoing 
magnesium compounds may be used singly or in combination of two or more of them. 

[00171 The dialkoxymagnesium may be used in granular or powder form to prepare trie soiid cataiyst component (A) 
of the present invention. The particle shape of the dialkoxymagnesium may be amorphous or spherical. If a spherical 
particulate dialkoxymagnesium is used, a polymer powder having a better particle shape and a narrower particle size 
distribution can be obtained. Thus, the polymer powder produced can be easily handled during the polymerization, 
eliminating troubles such as blocking caused by the fine powder contained in the polymer powder produced. 
[0018] The foregoing spherical particulate dialkoxymagnesium does not necessarily need to be truly spherical but 
may be ellipsoidal or pebble-like. In some detail, the shape of the particle is normally not more than 3, preferably from 
1 to 2, more preferably from 1 to 1 .5 as calculated in terms of the ratio of major axis length 1 to minor axis length w (l/W). 
[0019] Further, the foregoing dialkoxymagnesium may have an average particle diameter of normally from 1 ^m to 
200 jim. preferably from 5 ^im to 150 urn. The foregoing spherical particulate dialkoxymagnesium has an average par- 
ticle diameter of normally from 1 ^m to 100 |im, preferably from 5 ^im to 50 jim, more preferably from 10 jim to 40 jirn. 
Further, referring to its particle size, the foregoing dialkoxymagnesium preferably has a narrow particle size distribution 
comprising less fine and coarse powder. In some detail, it is preferred to have the particle size distribution comprising 
particles having a particle size of not more than 5 ^m in an amount of not more than 20%, preferably not more than 
10%, and particles having a particle size of at least 100 pm in an amount of not more than 10%, more preferably not 
more than 5%. The particle size distribution is not more than 3, preferably not more than 2 as calculated in terms of In 
(D90/D1O) wherein D90 represents the particle diameter at the point where the accumulated particle size reaches 90% 
and 01 0 represents the particle diameter at the point where the accumulated particle size reaches 10%. 
[0020] The tetravalent halogen-containing titanium compound (b) (hereinafter occasionally referred to as "component 
(b) w ) to be used in the preparation of the solid catalyst component (A) of the present invention is preferably one or more 
of titanium halide or alkoxytitanium halide represented by the general formula Ti (OR 12 ) n X 4 . n wherein R 12 represents a 
C^-alkyl group; X represents a halogen atom such as chlorine, bromine and iodine; and n represents 0 or an integer 
of from 1 to 3. 

[0021 ] Specific examples of such a titanium compound include a titanium halide such as a titanium tetrahalide includ- 
ing titanium tetrachloride, titanium tetrabromide and titanium tetraiodide. an alkoxytitanium halide such as methoxy tita- 
nium trichloride, ethoxy titanium trichloride, propoxy titanium trichloride, n-butoxy titanium trichloride, dimethoxy 
titanium dichloride. diethoxy titanium dichloride, dipropoxy titanium dichloride. di-n-butoxy titanium dichloride. trim- 
rthoxy titanium chloride, triethoxy titanium chloride, tripropoxy titanium chloride and tri -n-butoxy t'rtaniun chloride. Pre- 
ferred among these titanium compounds is titanium tetrahalide. Particularly preferred is titanium tetrachloride. These 
titanium compounds may be used singly or in combination of two or more of them. 

[0022] The diester of an aromatic dicarboxylic acid (c) (hereinafter occasionally referred to as "component (c)") to be 
used in the preparation of the solid catalyst component (A) of the present invention is preferably one or more of a diester 
of phthalic add or a diester of terephthalic acid. Particularly prederred is one or more of a diester of phthalic acid or 
terephthalic acid having Cj.^ alkyl group. 

[0023] Specific examples of these diesters of phthalic acid include dimethyl phthalate. diethyl phthalate. di-n-propyl 
phthalate, diisopropyl phthalate, di-n-butyl phthalate, diisobutyl phthalate. ethylmethyf phthalate. methylisopropyl phtha- 
late, ethyl-n-propyl phthalate. ethyl-n-butyl phthalate, ethyl-isobutyl-phthalate, di-n*pentyi phthalate, diisopentyl phtha- 
late, dihexyl phthalate, di-n-heptyl phthalate, di-n-octyl phthalate, bis(2,2-dimethylhexyl) phthalate, bis(2-ethylhexyl) 
phthalate, di-n-nonyl phthalate. diisodecyl phthalate. bis(2,2-dimethyfheptyl) phthalate, n-butylisohexyl phthalate. n- 
butyl(2-ethylhexyl) phthalate. n-pentylhexyl phthalate. n-pentytisohexyl phthalate. isopentylheptyt phthalate. n-pentyl(2- 
ethylhexyl) phthalate. n-pentylisononyl phthalate, isopentyl(n-decyl) phthalate, n-pentylundecyl phthalate, isopentyliso- 
hexyl phthalate, n-hexyl(2.2-dimethylhexyl) phthalate, n-hexyt(2-ethylhexyt) phthalate, n-hexylisononyl phthalate, n- 
hexyl-n-decyl phthalate. n-heptyl(2-ethylhexyl) phthalate. n-heptylisononyl phthalate, n-heptylneodecylphthalate, and 
2-ethylhexylisononylphthalate. These diesters of phthalic acid may be used singly or in combination of two or more of 
them. 

[0024] Specific examples of these diesters of terephthalic acid include dimethyl terephthalate, diethyl terephthalate, 
di-n-propyl terephthalate, diisopropyl terephthalate, di-n-butyl terephthalate, diisobutyl terephthalate, ethylmethyl 
terephthalate, methylisopropyl terephthalate. ethyl-n-propyl terephthalate, ethyl-n-butyl terephthalate. ethyl-isobutyl 
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of two of more of them. , preferred are diethyl phthalate. di-n-propyl 

?n,v>ci Amnnn these diesters preferred are diesters of phthalc ^-^£7 d . fr0cW phtha!at« s bis(2-ethyl- 

io [0025] A - TCn « th ^ e ^ e T^^ te rfl -n-butyl phthalate. awso-outyi H..th«,««. - 

phthalate. di-iso-propyl phthalate. di n ouiyi P 
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hexyOphthalate. and di-iso-decyl phthalate. . fe(erred to as -component (d)") to be used in the solid 

Si The aromatic hydrocarbon (d) ^^JSSXS^SZ of liquid state at a room temperature^ Spe- 
Syst component (A) of the present ,nvent,on « ^ a J^ ^ ane , etnytbe nzene. propylbenzeoe and tnrn- 
cKic examples of these aromatic hydrocarbons ar el ^J^™ ne * urther , an ine rt organic solvent other than the 
SSnzene etc. More preferred m .toluene^ solvents are a saturated 

(I): (i) 

(R 1 CO 2 ) m AI(0H) 3 . m 

ts 1 or 2 R 1 represents a hydrogen atom or a linear or branched saturated or unsaturated hydro- 
t^TiT^}^ ^g£££2&i~ CH 3 CCH, 4 . C 4 H CH (C2 H,. CH 3( CH 2)6 . 

& ( ^r^ c " h - the ,o,,owin9 * 9 

(CH,) ,CCH,CH(CH a )CH a CH a 
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(CH,) ,CCH a CH(CH a )CH a CH a 
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(CH 3 ) 3 CCH 2 CH(CH 3 )CH 2 CH 2 



\ 



CHCO a 



(CH 3 ) 3 CCH 2 Cfi(cH 3 ) 



AI (OH) 2 



(II) 



J 



(CH 3 ) 3 CCH 2 CH(CH 3 )CH 2 CH 2 

\ 



CHCO, 



(CH 3 ) 3 CCH 2 CH(CH 3 ) 



Al(OH) 



(III) 



J 



(CH 3 (CH 2 ) 7 CH=CH(CH 2 ) 7 C0 2 ) 2 AI(OH). 
(CH 3 (CH 2 ) 4 CH=CHCH 2 CH=CH(CH 2 ) 7 C0 2 ) 2 AI(OH), 



{CH 3 (CH 2 ) 7 CH=CH(CH 2 ) 7 C0 2 )AI(OH) 2 , 
(CH 3 (CH 2 ) 4 CH=CHCH 2 CH=CH(CH 2 ) 7 C0 2 )AI(OH) 2 . 
(C21 H 43C02)AI(0H) 2 . (C 21 H 43 C0 2 ) 2 AI(OH), etc. 
[0030] Among these organic aluminum compounds containing a hydroxyl group, preferred are (CH 2 C0 2 )AI(OH) 2 , 
(CH 2 C0 2 ) 2 AJ(OH), (C 13 H 27 C0 2 )AI(OH) 2 , (C 13 H 27 C0 2 ) 2 AI(OH), (C^CO^AKOHk. (C 15 H 3I C0 2 ) 2 A1(0H)! 
(C 17 H3 5 C02)AJ(OH) 2 , (C 17 H 35 C0 2 ) 2 AJ(OH), (CH 3 (CH 2 ) 7 CH=CH(CH 2 ) 7 C0 2 )AJ(OH) 2 , 

(CH 3 (CH 2 ) 7 CH=CH(CH 2 ) 7 C0 2 ) 2 AI(OH), (CH 3 (CH 2 ) 4 CH=CHCH 2 CH=CH(CH 2 ) 7 C0 2 )AI(OH) 2 . 
(CH 3 (CH 2 ) 4 CH=CHCH 2 CH=CH(CH 2 ) 7 C0 2 ) 2 A!(OH). (C 21 H^CO^AIfOH);,. (C 21 H 43 C0 2 ) 2 AI(OH). More preferred is an 
aluminum mono- or di-hydroxide of a higher aliphatic carboxytic acid in which R 1 is a linear or branched C 15 _ 21 saturated 
hydrocarbon group. Particularly preferred is an aluminum mono- or di-hydroxide of a stearic add or isostearic acid in 
which R 1 is a linear or branched C 17 saturated hydrocarbon group. The aluminum mono- or di-hydroxide of isostearic 
acid includes aluminum mono- or di-hydroxide of 16-methylheptadecanic acid other than the foregoing compounds. 
These compounds may be a mixture of two or more of the compounds. For instance, for a stearic acid salt of aluminum 
hydroxide, a mixture of the salt of aluminum mono-hydroxide and aluminum di-hydroxide may be used. 
(0031 ] As the component (e) to be used in the preparation of the solid catalyst component (A) of the present invention, 
aluminum hydroxide (AJ(OH) 3 ) is also used other than the foregoing organic aluminum compound containing a hydroxyl 
group. The property of aluminum hydroxide is not specif tcally limited, but a powdery or granular type may be used. Pref- 
erably, dehydration and degassing treatments such as drying in vacuum are conducted before using in the preparation 
of the solid catalyst component (A). 

[0032] The foregoing component (e) may be used singly or in combination of two or more of them. The component 
(e) may be used by suspending in a hydrocarbon compound, for example, an aromatic hydrocarbon such as benzene, 
toluene, xylene, ethylbenzene, propylbenzene. and trimethylbenzene. a saturated hydrocarbon such as hexane. hep- 
tane, and cydohexane and a halogenated hydrocarbon such as orthodichlorobenzene. methylene chloride, carbon tet- 
rachloride and dichloroethane. 

[0033] In the present invention, the foregoing component (e) is an essential component in the preparation of the solid 
catalyst component. If the component is not used, it is difficult to not only control the rate of forming a polymer which is 
soluble in a polymerization solvent, but also obtain a preferable effect in a bulk density and a stereoregularity of the 
resulting polymer. 

[0034] In the preparation process of the solid catalyst component (A) of this invention, a polysiloxane may be used 
other than the forgoing components (a) to (e). As polysiloxanes there may be used one or more compounds repre- 
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sented by the following general formula (IV); 



R* 3 



R' 



13 



R' 



R » — Si o Si — O Si — R" (rv > 



R' 7 - 



R 



20 



[0035] In the foregoing general formula, a represents an average polymerization degree of from 2 to 30,000. Most of 
R 13 to R 20 each represents a methyl group, and some of R 13 to R 20 may be substituted with a phenyl group, hydrogen 
atom C 10 .20 higher fatty acid residue epoxy -containing group or C^q polyoxyalkylene group. The compound repre- 
sented by the forgoing general formula may form a cyclic polysiioxane in which R lb and R each are methyl group. 
[0036] The polysiioxane is known generically as silicone oil. It is a chain, partial hydrogenated, cyclic or denatured 
polysiioxane having a viscosity of from 2 to 10.000 cSt, preferably from 3 to 500 cSt, at 25*C which stays livid or viscous 

at a room temperature. u • 

[0037] Specific examples of the polysiioxane are dimethyl polysiioxane and methyl phenyl polysiioxane as a chain 
polysiioxane methyl hydrogen polysiioxane of which the rate of hydrogenation is 10 to 80% as a partial hydrogenated- 
polysiloxane hexamethylcyclotrisitoxane, octamethylcyclotetrasiloxane, decamethylcyclopentasiloxane. 2.4,6-tnmeth- 
ylcyclotrisiloxane and 2.4.6.8-tetramethylcyclotetrasiloxane as a cyclic polysiioxane and higher fatty acid -substituted 
dimethylsiloxane, epoxy-substituted dimethylsiloxane. and polyoxyalkylene-substituted dimethylsiloxane as a dena- 
tured polysiioxane. WA . . „ . 
[0038] By using the polysiioxane described above in the preparation of a solid catalyst component (A), a bulk density 
and a stereoregularity of the resulting polymer can be improved. 

[0039] The foregoing solid catalyst component (A) can be prepared by contacting an organic alummum compound 
containing a hydroxyl group or aluminum hYdroxide, a magnesium compound, a tetravalent halogen-containing titanium 
compound a diester of an aromatic dicarboxylic acid, an aromatic hydrocarbon and a polysiioxane if necessary. 
[0040] Examples of methods for preparing the solid catalyst component (A) include the method for obtaining a solid 
component by precipitating a solid matter by contacting an organic aluminum compound containing a hydroxyl group or 
aluminum hydroxide, a diester of an aromatic dicarboxylic acid, a tetravalent halogen-containing titanium compound 
and an aromatic hydrocarbon, or heat treatment with the solution of the forgoing magnesium compound dissolved in a 
alcohol or a titanium compound; and the method for obtaining a solid component by contacting and treating the suspen- 
sion of a magnesium compound in a tetravalent halogen-containing titanium compound or an inert hydrocarbon solvent 
with an organic aluminum compound containing a hydroxyl group, an aromatic hydrocarbon and a diester of an aro- 
matic dicarboxylic acid, and further contacting with a titanium compound if necessary. Among the above-mentioned 
methods the particles of the solid component obtained by the former method is almost spherical and have a narrow 
particle size distribution. And, in the latter method, by using a spherical magnesium compound, the solid catalyst com- 
ponent having a spherical particle and narrow particle size distribution can be obtained. Moreover, the solid component 
having a spherical particle and narrow particle size distribution can be also obtained without using the spherical mag- 
nesium compound, for example, by forming a particle by so called a -spray<Jrying method" in which a solution or a sus- 
pension is sprayed and dried by using a spraying apparatus. 

[0041 ] The contact for each component is conducted under an atmosphere of an inert gas and a condition of elimi- 
nating water etc. with stirring in a vessel with agitator. The temperature for contacting can be set up at relatively low 
temperature range of around room temperature in the case of simply mixing with stirring after contacting or conducting 
a denatured treatment by dispersing or suspending. However, in the case of obtaining a product by reacting after con- 
tacting the temperature for contacting is preferably at the temperature range from 40 to 130°C. If the temperature at 
reaction is less than 40°C. such reaction is not proceeded completely and the efficiency of the resulting solid compo- 
nent becomes insufficient. If the temperature of the reaction exceeds 130»C. the reaction is hard to control because the 
solvent used in reaction vaporizes extremely. The time for reaction is usually 1 minute or more, preferably 10 minutes 
or more, more preferably 30 minutes or more. 
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[0042] Typical methods for preparing solid catalyst component (A) are described below: 

(1) Metallic magnesium powder, an alkyl monohalide, and iodine are contacted and reacted to synthesize an 
organic magnesium compound. The resulting reaction product, a tetraalkoxytitanium. an acid haJide. and an 
aliphatic alcohol are contacted in the presence of a saturated hydrocarbon to form a uniform solution. A tetravaient 
halogen^ontaining titanium compound and an aromatic hydrocarbon are contacted and reacted with the solution 
to precipitate a solid product. The solid product is brought into contact with a diester of an aromatic dtcarboxylic 
acid and an organic aluminum compound containing a hydroxyl group or aluminum hydroxide to prepare solid cat- 
alyst component (A). 

(2) Metallic magnesium, butyl chloride, and dibutyl ether are allowed to react to synthesize an organomagnesium 
compound The organo-magnesium compound is brought into contact with tetrabutoxy-titanium and tetraethoxy- 
trtanium to obtain a solid product, which is then brought into contact with a diester of an aromatic dicarboxylic acid, 
dibutyl ether a tetravaient halogen-containing titanium compound, an aromatic hydrocarbon, and an organic alumi- 
num compound containing a hydroxyl group or aluminum hydroxide to prepare solid catalyst component (A). The 
resulting solid component may be subjected to a polymerization treatment with an organic aluminum compound, 
an organosilicon compound, and an olefin. t ■ 

(3) A hydrogenated magnesium compound, an alkoxy titanium compound, e.g.. tetrabutoxy titanium, a diester of an 
aromatic dicarboxylic acid, an aliphatic hydrocarbon and an aliphatic alcohol are contacted and reacted to form a 
uniform solution, which is then dropped into a tetravaient halogen-containing titanium compound to precipitate a 
solid component. Further, the solid product is brought into contact with a diester of an aromatic dicarboxylic ac«d 
and then contact with a tetravaient halogen-containing titanium compound and an organic aluminum compound 
containing a hydroxyl group or aluminum hydroxide in the presence of an aromatic hydrocarbon to prepare solid 
catalyst component (A). . 

(4) A dialkoxymagnesium. e.g.. diethoxymagnesium is brought into contact with a diester of an aromatic dicarbox- 
ylic acid and an aromatic hydrocarbon, which is then co-ground at a low temperature below 10-C. The co-ground 
material is brought into contact with a tetravaient halogen-containing titanium compound and an organ.c aluminum 
compound containing a hydroxyl group or aluminum hydroxide to prepare solid catalyst component (A). 

(5) A calcium halide and a fatty acid salt of magnesium, e.g.. magnesium stearate. are contacted and reacted with 
a tetravaient halogen-containing titanium compound and an aromatic dicarboxylic acid diester. an aromatic hydro- 
carbon and an organic aluminum compound containing a hydroxyl group or aluminum hydroxide to prepare solid 
catalyst component (A). The solid catalyst component may be brought into contact with an organic aluminum or 
water 

(6) A 'fatty acid salt of magnesium, a dialkoxymagnesium. a diester of an aromatic dicarboxylic acid. e.g.. df-iso- 
butyl phthalate an aromatic hydrocarbon and an organic aluminum compound containing a hydroxy! group or alu- 
minum hydroxide are suspended in a halogenated hydrocarbon. The suspension is then dropped into a tetravaient 
halogen-containing titanium compound and subjected to a contact treatment to prepare solid catalyst component 
(A) 

7) A dialkoxy magnesium, e.g.. diethoxymagnesium is suspended in an aromatic hydrocarbon, which is then 
brought into contact with a tetravaient halogen-containing titanium compound and an organ.c aluminum compound 
containing a hydroxyl group or aluminum hydroxide and. if necessary, repeated the contact with a tetravaient halo- 
gen-containing titanium compound. In any step of the forgoing contact or contacting reaction, a diester of an aro- 
matic dicarboxylic acid is contacted to prepare solid catalyst component (A). In the foregoing step, a polysiloxane 

(8? Atfa^tow magnesium, e.g.. diethoxymagnesium and a diester of an aromatic dicarboxylic acid are suspended 
in an aromatic hydrocarbon, and the suspension is added to a tetravaient halogen-containing titanium compound 
to obtain a solid product. The solid product is washed with an aromatic hydrocarbon, and further contacted with a 
tetravaient halogen-containing titanium compound and an organic aluminum compound containing a hydroxyl 
group or aluminum hydroxide in the presence of an aromatic hydrocarbon to prepare solid catalyst component (A). 
In the foregoing step, a polysiloxane may be used. m 

(9) A dialkoxy magnesium, e.g.. diethoxymagnesium is suspended in an aromatic hydrocarbon, which is then 
brought into contact with a tetravaient halogen-containing titanium compound and an organic aluminum compound 
containing a hydroxyl group or aluminum hydroxide and. if necessary, repeated the contact with the titanium com- 
pound In any step of the forgoing contact or contacting reaction, a diester of an aromatic dicarboxylic acid and an 
inorganic salt. e.g.. calcium chloride are contacted to prepare solid catalyst component (A). 

(10) A dialkoxymagnesium. e.g.. diethoxymagnesium and a calcium compound, e.g.. calcium chloride are co- 
ground and the resulting grinds are suspended in an aromatic hydrocarbon. The suspension is brought into con- 
tact with a tetravaient halogen-containing titanium compound and an diester of aromatic dicarboxylic acid, and the 
product is further contacted with a tetravaient halogen-containing titanium compound and an organic aluminum 
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compound containing a hydroxy! group or aluminum hydroxide to prepare solid catalyst component (A). In the fere- 
going step, a silicon compound represented by the general formula Si(OR 21 ) 4 (wherein R is an alkyl group or an 
aryl group) may be coexisted. 

(11) A dialkoxy magnesium, e.g.. diethoxymagnesium is suspended in an aromatic hydrocarbon. wh.ch is then 
brought into contact with a tetravalent halogen-containing titanium compound and an organic alum.num compound 
containing a hydroxyl group or aluminum hydroxide and repeated the contact with the titanium compound. In any 
step of the forgoing contact or contacting reaction, a diester of an aromatic dicarboxyl.c acd and a surface active 
agent are contacted to prepare solid catalyst component (A). 

(12) A dialkoxy magnesium, e.g.. diethoxymagnesium is suspended in an aromatic hydrocarbon, wh.cn is then 
brought into contact with a tetravalent halogen<ontaining titanium compound and an organ.c alummum compound 
containing a hydroxyl group or aluminum hydroxide and. H necessary, repeated the contact with the trtanium com- 
oound In any step of the forgoing contact or contacting reaction, a diester of an aromatic d.carboxylic aad is con- 
tactedto prepare solid component. The resulting solid component is subjected to a heat treatment in the presence 
or absence of a hydrocarbon solvent to prepare solid catalyst component (A). In the foregoing step, a halogenated 

hydrocarbon may be coexisted. ... . . . . .. _ 

(13) A dialkoxy magnesium, e.g.. diethoxymagnesium is suspended in an aromatic hydrocarbon, which is then 
brought into contact with a tetravalent halogen-containing titanium compound and an organic alummum compound 
containing a hydroxyl group or aluminum hydroxide and. H necessary, repeated the contact with the ftamum , com- 
pound In any step of the forgoing contact or contacting reaction, a diester of an aromatic dicarboxylic aad and 
water are contacted to prepare solid catalyst component (A). In the foregoing step, a halogenated hydrocarbon may 

m)*? dlltoxy magnesium, e.g.. diethoxymagnesium is suspended in an aromatic hydrocarbon, which is then 
brouoht into contact with a tetravalent halogen-containing titanium compound and an organic alummum compound 
containing a hydroxyl group or aluminum hydroxide and. if necessary, repeated the contact with the titanium com- 
oound In any step of the forgoing contact or contacting reaction, a diester of an aromatic dicarboxylic acd and an 
organic aluminum compound are contacted to prepare solid catalyst component (A). In the foregoing step, an elec- 
tron donor compound other than a diester of an aromatic dicarboxylic acid. e.g.. an organic silicon compound may 

n 6 S) Adialkoxy magnesium, e.g.. diethoxymagnesium is suspended in an aromatic hydrocarbon, and the resulting 
susaension is brought into contact with a tetravalent halogen-containing titanium compound, and the mixture is 
heated and contacted with two or more diesters of an aromatic dicarboxylic acid different in the carbon atom 
number of the alkyl moiety to obtain a solid product. The resulting solid product is washed with an alkylbenzene and 
further contacted with a tetravalent halogen-containing titanium compound and an orgamc aluminum compound 
containing a hydroxyl group or aluminum hydroxide in the presence of the aromatic hydr ocarbon to prepare .solid 
catalyst component (A). In the above preparation, when the solid product .s brought into contact wrth the second 
titanium compound, it may again contacted with two or more diesters of an aromatic dicarboxylic acid different in 
the carbon atom number of the alkyl group. In the foregoing step, a polysiloxane may be contacted. 

(16) A dialkoxy magnesium, e.g.. diethoxymagnesium is suspended in an aromatic hydrocarbon, which ms then 
brought into contact with a tetravalent halogen-containing trtanium compound and an organic aluminum compound 
containing a hydroxyl group or aluminum hydroxide and. if necessary, repeated the contact w.th the titanium com- 
pound. In any step of the forgoing contact or contacting reaction, a diester of an aromatic dicarboxyl.c acd and an 
aluminum compound represented by the general formula A.(OR*) r X,. (wherein fi« « a ^4 ^1 group or an 
aryl group X represents a halogen atom and r represents 0 or an integer of from 1 to 3) are contacted to prepare 
solid catalyst component (A). In the foregoing step, a polysiloxane may be contacted. 

(17) A dialkoxy magnesium, e.g.. diethoxymagnesium. a tetravalent halogen-contammg titanium compound and a 
diester of an aromatic dicarboxylic acid are contacted in the presence of an aromatic hydrocarbon to form a solu- 
tion which is then formed into a solid product. The resulting solid product is brought mto contact w.th a tetravalent 
halogen-containing titanium compound and an organic aluminum compound containing a nydroxyl group or atom.- 
numhydroxide to prepare solid catalyst component (A). In the foregoing step, a polysiloxane may be contacted. 

(18) A dialkoxy magnesium, e.g.. diethoxymagnesium is suspended in an aromatic hydrocarbon, wh.ch is then 
brought into contact with a tetravalent halogen-containing trtanium compound and an orgamc aluminum compound 
containing a hydroxyl group or aluminum hydroxide and. if necessary, repeated the contact wth the titan.um com- 
pound In any step of the forgoing contact or contacting reaction, a diester of an aromatic dicarboxyl.c aad and a 
polycarbonyl compound are contacted to prepare solid catalyst component (A). In the forego.ng step, a polysi- 

f^fi^toxywlnSium. e.g.. diethoxymagnesium is suspended in an aromatic hydrocarbon, which is then 
brought into contact with a tetravalent halogen-containing trtanium compound and an organic aluminum compound 
containing a hydroxyl group or aluminum hydroxide and. if necessary, repeated the contact with the titanium com- 
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pound. In any step of the forgoing contact or contacting reaction, a diester of an aromatic dicarboxylic acid and a 
momo or polyhydric alcohol are contacted to prepare solid catalyst component (A). In the foregoing step, an alumi- 
num compound, e.g., aluminum chloride or a polysiloxane nay be contacted. 

(20) Two or more of the solid catalyst component prepared by the foregoing method ( 1 ) to (1 9) are mixed to prepare 
solid catalyst component (A). 

[0043] In the foregoing preparation methods, preferable methods for contacting the component (e) are described 
below; 

(i) Component (a) is brought into contact with component (e) in the presence of component (b) or (d): 

• (a)->(b)-*(e), or 
. (a)->(d)->(e) 

(ii) Component (a) is brought into contact with component (e) in the presence of component (b) and (d): 

• (a)->(b)-> (d)->(e). or 

• (a)->(d)->(b)->(e) 

(iii) A solid reaction product X. which is formed by contacting component (a) with component (b), (c) and (d). is 
brought into contact with component (e) in the presence of component (b) and/or component (d): 

• (a)->(b)-> (c)->(d)->a solid reaction product X-Kb^-Ke) 

• (a)->(b)-> (c)-*(d)->a solid reaction product X->(d')-Kb')->(e). etc. 

wherein component (b*) and component (d*) may be a residue of component (b) and component (d) in the prepara- 
tion of a solid catalyst component or component (b) and component (d) which are newly added. 

[0044] The temperature for contacting a component (e) is -20 to 1 30°C. preferably -1 0 to 1 0O°C, more preferably 0 to 
80°C. 

[0045] In the foregoing preferable contact method, the contact of component (e) with component (a) or a solid reaction 
product X is conducted preferably in a suspended state. In the case, preferably the contact is conducted by suspending 
component (aj or a solid reaction product X in component (b) or component (d), more preferably, the contact is con- 
ducted by suspending component (a) or a solid reaction product X in component (d). Specifically, further contacting 
component (b) is preferable after contacted component (e) with component (a) or a solid reaction product X in the sus- 
pended state. Comparing to a contact method, e.g.. a grind in a dry state, a contact in the suspended state has good 
effects including showing high activity and low rate for forming a polymer having a low molecular weight or a low stere- 
oregularity which is soluble in a polymerization solvent, and it is preferable in the sense of achieving the objective of the 
present invention. 

[0046] Based on the foregoing description, the preferable order of contact in the preparation of solid catalyst compo- 
nent (A) is as follows; 

(1) (a)->(b)->(e)->(d)-Kc)-> (solid reaction product Y) ->(b) (solid catalyst component) 

(2) (a)->(b)->(e)->(d)->(c)-> (solid reaction product Y) ->(b) ->(c)-> (solid catalyst component) 

(3) [(a)+<d)]--Ke)-Kb)->(c)-> (solid reaction product Y) -> (d)->(b)-> (solid catalyst component) 

(4) [(a)-KdH(e)->(b)->(c)-» (solid reaction product Y) -+ (d)->(b)->(c)-> (solid catalyst component) 

(5) [(a)+{eMd)H(b)-»(c)-> (solid reaction product Y) -> (d)->(b)-» (solid catalyst component) 

(6) [(a)+{e)+(d)]->(b)-Kc)-> (solid reaction product Y) (d)-»(b)->(c)-> (solid catalyst component) 

(7) [(a)+(d)H(b)->(c)-> (solid reaction productX) ->(d*)-» (b*)-Ke)-> (solid catalyst component) 

(8) {(a)+(d)]->(b)->(c)-> (solid reaction productX) ->(d')-> (b*)->(e)-Kc)-> (solid catalyst component) 

(9) [(a)+{d)+{c)]-»(b)-> (solid reaction productX) ->(d')-> (b*)^(e)-> (solid catalyst component) 

(10) [(a)+(d)+(c)]-»(b)-» (solid reaction productX) ->(d') ->(b')->(e)->(c)-> (solid catalyst component) 

(11) [(a)+(d)+(c)]-+[(b)+(d)]-> (solid reaction productX) ->(d , )->(b*)->(e)-» (solid catalyst component) 

(12) [(a)+(d)+(c)]->[(b)+(d)]-> (solid reaction productX) -^d'J-KbO-KeMc)-* (solid catalyst component) 
wherein component (b') and component (d*) may be a residue of component (b) and component (d) in the prepara- 
tion of a solid catalyst component or component (b) and component (d) which are newly added. Solid reaction prod- 
uct X is the reaction product of component (a) to (d), and solid reaction product Y is the reaction product of 
components (a) to (e). 
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[0047] Preferred examples of the process for the preparation of the solid catalyst component (A) used in the present 
invention will be given below: 

(1) A magnesium compound (a), e.g., cfiethoxymagnesium is suspended in component (d), e.g., toluene to form a 
suspension. To the suspension thus obtained is brought into contact with component (b). e.g., titanium tetrachlo- 
ride. Preferably, to conduct a aging reaction at -20 to 50°C, preferably 0 to 50°C. more preferably 0 to 40°C for 1 to 
120 minutes, preferably 10 to 100 minutes, more preferably 20 to 80 minutes. After the procedure, the suspension 
is heated and reacted at 0 to 130°C. preferably 40 to 130°C. more preferably 60 to 120°C for 1 to 600 minutes, pref- 
erably 10 to 500 minutes, more preferably 30 to 400 minutes. In the procedure, before or after the suspension is 
brought into contact with component (b). one or two or more of component (c), e.g., a phthalic acid diester is con- 
tacted at 0 to 130°C. preferably 10 to 100°C, more preferably 20 to 90°C. In the procedure, preferably, two kinds of 
a phthalic diester are used, and one of these diester is contacted at 30 to 60°C. and another is contacted at 60 to 
80°C. Further, preferable is to contact a polysiloxane before or after the suspension is brought into contact with 
component (c). The suspension is further brought into contact with component (b). if necessary, in the presence of 
component (d) to obtain a solid reaction product. The solid reaction product may be washed with an aromatic 
hydrocarbon compound which states liquid at a room temperature, and suspended in component (d) and brought 
into contact with components (e) and (b) at -20 to 130°C, preferably -10 to 100°C. more preferably 0 to 80°C. 
reacted at 0 to 130°C, preferably 40 to 130°C. more preferably 60 to 120°C, for 1 to 600 minutes, preferably 10 to 
500 minutes, more preferably 30 to 400 minutes. In the procedure, one or more of component (c) may be brought 
into contact with the solid reaction product before or after components (e) and (b) are brought into contact with the 
solid reaction product. Then, if necessary, component (b) may be further contacted in the presence of component 
(d). The solid reaction product is washed with a hydrocarbon which is liquid at a room temperature to obtain solid 
catalyst component (A). 

(2) Components (a) and (e) are suspended in component (d) at -20 to 130°C, preferably -10 to 100°C. more pref- 
erably 0 to 80°C and reacted at 0 to 1 30°C, preferably 50 to 1 30°C, more preferably 50 to 1 00°C for 1 minute to 1 00 
hours preferably 30 minutes to 10 hours, more preferably 30 minutes to 5 hours. To the suspension thus obtained 
is brought into contact with component (b) at -20 to 100°C, preferably -10 to 90°C. more preferably -5 to 80°C and 
reacted at 0 to 130°C. preferably 50 to 130°C. more preferably 60 to 120°C for 1 to 600 minutes, preferably 10 to 
500 minutes, more preferably 30 to 400 minutes. In the procedure, before or after the suspension is brought into 
contact with component (b). one or two or more of component (c) is contacted at -20 to 130°C. preferably -10 to 
120°C. more preferably -5 to 1 10°C to obtain a solid product. The solid product may be washed with a hydrocarbon 
compound which is liquid at a room temperature. Preferably, the solid product is brought into contact and reacted 
with component (b) in the presence of component (d) at 0 to 130°C, preferably 50 to 130*0. more preferably 60 to 
120°C for 1 to 600 minutes, preferably 10 to 500 minutes, more preferably 30 to 400 minutes. In the procedure, one 
or more of component (c) is preferably brought into contact with the solid product before or after components (b) is 
brought into contact with the solid product. In any step of the foregoing procedure, a polysiloxane may be added, if 
necessary. The solid product is washed with a hydrocarbon compound which is liquid at a room temperature to 
obtain solid catalyst component (A). 

(3) One or more of components (a) and (c) is suspended in component (d) at -20 to 100°C. preferably -10 to 90°C. 
more preferably -5 to 80°C. To the suspension, component (b) is brought into contact and reacted at 0 to 130°C. 
preferably 50 to 130°C, more preferably 60 to 120°C for 1 to 600 minutes, preferably 10 to 500 minutes, more pref- 
erably 30 to 400 minutes to obtain a solid product. In the procedure, before or after the suspension is brought into 
contact with component (b). one or mora of component (c) may be further contact at -20 to 130°C, preferably -10 
to 120°C. more preferably -5 to 1 10°C. The solid product may be washed with a hydrocarbon, which is liquid at a 
room temperature. After the solid product is suspended in component (d), the solid product is brought into contact 
with component (e) at -20 to 130*C, preferably -10 to 100*C. more preferably 0 to 80°C. Preferably, the solid product 
is brought into contact with component (b) at 0 to 130°C. preferably 50 to 130°C, more preferably 60 to 120°C for 1 
to 600 minutes, preferably 10 to 500 minutes, more preferably 30 to 400 minutes. In the procedure, the solid product 
is preferably brought into contact with one or more of component (c) before or after the solid product is brought into 
contact with component (b). In any step of the foregoing procedure, a polysiloxane may be added, rf necessary. 

[0048] The proportion of amount of each compound to be used in the preparation of solid catalyst component (A) is 
not specifically limited because it is differed depending on the preparation method. Specific examples of the proportion 
of component (b) is from 0.5 to 100 mols. preferably from 0.5 to 50 mols, more preferably from 1 to 10 mols per mol of 
component (a). The proportion of component (c) is from 0.001 to 10 mols, preferably from 0.01 to 1 mol, more preferably 
from 0.02 to 0.6 moi per mol of component (a). The proportion of component (d) is 0.001 mol or more, preferably from 
0.001 to 100 mols, more preferably from 0.005 to 10 mols per mol of component (a). In the case that an organic alumi- 
num compound containing a hydroxy! group is used as component (e). the proportion of component (e) is 0.0005 to 0.1 
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mol preferably 0 0008 to 0.08 mol, more preferably 0.001 to 0.06 mol per mol of component (a) and 0.0005 to 0.1 mol. 
oreferably 0 0007 to 0.05 mol. more preferably 0.001 to 0.03 mol per mol of component (b). In the case that aluminum 
hydroxide is used as component (e). the proportion of component (e) is 0.00005 to 0.12 mol preferably « 3X0008 to 0 L 
mol more preferably 0.0001 to 0.08 mol per mol of component (a) and 0.00005 to 1 mol. preferably 0.00007 to 0.5 mol. 
more preferably 0.0001 to 0.1 mol per mol of component (b). In the present invention, component (e) prefers to use 
within the foregoing range. In case that the amount of component (e) is lower than the foregoing range, the effect for a 
high stereoregularity as the present invention is difficult to obtain, and in case that the amount of component .s h.gher 
an activity and a stereoregularity would be deteriorated. Particularly, the proportion of hydroxy! group in component (e) 
per component (a) or component (b) is important. Specifically, the proportion of the hydroxy! group in component (e) « 
0 00005 to 0.36 mol. preferably 0.00008 to 0.3 mol. more preferably 0.0001 to 0.24 mol per mol of component (a) and 
0 0001 5 to 3 mols. preferably 0.00021 to 1 .5 mols. more preferably 0.0003 to 0.3 mol per mol of component (b). 
rO0491 In the preparation process described above, preferably, diethoxymagnesium and dipropoxymagnesium are 
used as component (a), titanium tetrachloride is used as component (b). one or more of a phthalic diester. preferably 
diethyl phthalate. di-n-propyl phthalate. di-n-butyl phthalate. di-iso-buty! phthalate, di-n-octyl phthalate. b.s (2-ethyt- 
hexyl) phthalate and di-iso-decyl phthalate is used as component (c) and toluene or xylene are used as component (d). 
10050] The most preferable combinations of component (a) to (e) of the present invention are as follows; 

(11 diethoxymagnesium. titanium tetrachloride, di-n-butyl phthalate. toluene and (C 17 H 35 C0 2 ) 2 AI(OH) or AI(OH) 3 ; 
(2) diethoxymagnesium. titanium tetrachloride, diethyl phthalate. bis (2-ethylhexyl)phthalate. toluene, and 
(C 17 H 35 C0 2 ) 2 AI(OH) or AI(OH) 3 . 

[0051] As the organic aluminum compound (B) to be used to form a catalyst for polymerization of olefins of the present 
invention, there may be used one represented by the general formula: R 2 P A1Q 3 . P (in which R represents a C, 4 -aIkyl 
group- Q represents a hydrogen atom or a halogen atom; and p represents a real number of more than 0 to not more 
than 3) Specific examples of the organic aluminum compound (B) include triethylaluminum. d.ethytaluminum chloride, 
tri-iso-butyl-aluminum. diethylaluminum bromide, and diethylaluminum hydride. These organic aluminum compounds 
may be used singly or in combination of two or more of them. Preferred among these organic aluminum compounds are 
triethylaluminum, and tri-iso-butylaluminum. . , _ 

(00S21 As the organic silicon compound (C) to be used to form a catalyst for polymerization of olefms of ^ present 
invention, there may be used a compound represented by the general formula R 3 q S'(OBV q . (inwhich R may be the 
same or different and represents a d.^-alkyl. cycloalkyl. phenyl, vinyl, allyl or aralkyl group; R may be the same or 
different and represents a C^-alkyl. cycloalkyl. phenyl, vinyl, allyl or aralkyl group; and q represents 0 or an integer of 
from 1 to 3). Specific examples of the organic silicon compound (C) include phenylalkoxys.lane, alkylalkoxys-lane. phe- 
nylalkylalkoxysilane. cycloalkylalkoxysilane and cYcloalkylalkylalkoxysilane. 

[00531 Specific examples of the foregoing organic silicon compound include trimethylmethoxys.lane. tnmethylethox- 
ysilane tri-n-propylmethoxysilane. tri-n-propylethoxysilane. tri-n-butylmethoxysilane, tri-iso-butylmethoxysitene tn-t- 
butyfmethoxysilane. tri-n-butylethoxysilane. tricyclohexylmethoxysilane, tricyclohexylethoxysilane. d.methyldime hox- 
ysilane dimethyldiethoxysilane. di-n-propyldimethoxysilane. di-isc-propyldimethoxysilane d.-n-propyld.ethoxys.lane. 
di-iso-prcpyldiethoxysilane. di-n-butyldimethoxysilane. di-iso-butyldimethoxysilane. d.-t*utyld|methoxys«lane. d.-n- 
butyldTethoxysilane. n-butylmethyldimethoxysilane. bis(2-ethylhexyl}dimethoxysilane. b.s(2-ethylhexyl die hoxys. ane. 
dicyclohexyldimethoxysilane, dicyclohexyldiethorysilane, dicyclopentyldimethoxys,lane. d.cyclopentyld.ethoxys. ane, 
cydohexylmethyldimethoxysilane. cyclohexylmethyldiethoxysilane. cyclohexylethyld.methoxys.lane eye tohexy (iso- 
propyl)dimethoxysilane. cyclohexylethyldiethoxysilane. cyclopentylmethyldimethoxys.lane. cYclop^entylmethyld.e hox- 
ysflane. cydopentylethyldiethoxysilane. cyclopentyl(iso-propyl)dimethoxysilane. cyclohexy n-pent^.me hoxysi ane. 
cyclohexyl(n-pentyl)diethoxysilane. cydopentyl(iso-butyl)dimethoxysilane. cyclohexyl(n-propyl)dimethoxy S ilane, 
cydohexyl(n-propyl)diethoxysilane. cyclohexyl(n-butyl)diethoxysilane. cyclohexyKiso-butylJd.methoxysilane >d'phenyld- 
imethoxysilane. diphenyldiethoxysilane. phenylmethyldimethoxysilane. phenylmethyldiethoxysilane phenylethyld- 
imethoxysilane. phenylethyldiethoxysilane. cyclohexyldimethylmethoxysilane. cyclohexyW.ethylmethoxy Sl lane. 
cydohexyldiethylethoxysilane. 2-ethylhexyltrimethoxysilane. 2-ethylhexyttriethoxysilane, methyltrimethoxys.lane. meth- 
yltriethoxysilane, ethyltrimethoxysilane. ethyltriethoxysilane. n-propyltrimethoxysilane. n-propyltnethorysHane. iso-pro- 
pyltrimethoxysilane. iso-propyltriethoxysilane. n-butyltrimethoxysilane. iso-butyltrimethoxysilane. t- 
butyltrimethoxysilane. n-butyltriethoxysilane. cyclohexyltrimethoxysilane. cyclohexyltriettioxysilane cyclopentyltr.meth- 
oxysilane. cyclopentyltriethoxysilane. vinyltrimethoxysilane. vinyltriathoxysilane. 2-ethylhexyltr,methoxysilane. 2-ethyl- 
heryitriethoxysilane. phenyltrimethoxysilane. phenyltriethoxysilana. cYdohexylcyclcpe^/ldimethoxysilane, 
cydohexylcydopentyldiethoxysilane, cyclohexylcyclopentyldipropoxysilane. 3-methylcyc lohexylcydopentyld- 
im«thoxysilan» 4-methylcydohexylcydopentyl-dimethoxysitane. 3.5-dimethylcydoherylcyclopentyldimethoxysilane. 3 
me'thylcyclohexylcyclohexyldimethoxysilane. bis(3-methylcyclohexyl)dimethoxysilane. 4-methylcyclohexylcyciohexyld 
imethoxysilane bis-(4-methylcyclohexyl)dimethoxysilane. 3.5-dimethylcydohexylcyclohexyldimethoxys.lane, b.s(3. 5 
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dimemvlcvclohexyl)dimethoxysilane. tetramethoxysilane, tetraethoxysilane. tetrapropoxvalane and tetrabutoxystlane. 
PrSCnTthSISTc silicon compounds are di-n-propyldimethoxysilane. di-iso^ropyldimethoxys^e d,n- 

^TlSe^^^^S^^^^e. cyc.ohexy.methy.dimethoxysi.ane. cydoh^y.methyl- 
olhis tone ^ ^dohexy^hyldimethoxysilane. cyc.ohexylethyWiethoxysi.ene. dicydopentyldimemo^ne. 
ScySSietho^nanTcy^ cyc.openty.methyWiethoxysi.ane. cyclopentyletryld,- 

ehoxSfane cyd^exy1c y dopertytdimethoxysi.ane. cydohexylcyc.openty.didhoxysi.ane a-meftylcydohexylcy- 

These organic silicon compounds (C) may be used singly or in comb.nat.on of two or mo e of them. 

( c. ^ n* of *. =e ntsto 

Ceused'is arbitrary and not specially limited unless the effects of the present invention are .mpaired. In general, the 
oroSon o SgaSuSnum compound (B) is from 1 to 5.000 mds. preferably from 1 0 to 2000 mds. more pre - 
eXS t ^1^00 mols. per mo. of titanium atom in the sotid cataJyst component (A). The proport-on of the « *gan,c srt- 
Tcon co^urri (C) is from 0.002 to 10 mds. preferably from 0.01 to 2 mo.s. more preferab.y from 0.01 to 0.5 md per 

W^EK?2 Suet of each component is arbitrary. Preferably, organic aluminum «^^*«SS 
f irst into a polymerization system, and then brought into contad with organic s.licon compound (C). and further contact 

SeT^e^ of the present invention may be carried out in the presence or absence of an 

orqan c solvent ^ ?<M Corner to be po.ymerized may be used in either a gaseous state or a . qu d state. Further. 
^^wTh. used Purina the polymerization as a molecular weight control agent. The polymenzat.on temperature 
TXte^Wc7eZX^W« than 100»C. The po.ymerization pressure is not higher than 10 MPa. 
iSS^SS^ 5 MPa. Tne continuous po.ymerization process or batchwise pdymenzation process may be 

2SS^^2^^ °< ^nation o. two or more of them. Among these o.ef in, eth- 

ffSSS«r referred as "main polymerization", of olefins in the presence of the catalyst 
S „f thTfa^o sdW I caLlyst component (A), organic aluminum compound (B) and organic sil.con compound (C) 
Ztl tl^t SSJtf pTeTeSly ^ed by prepolymerization to further enhance the catalytic adivity and the 

s "e^S and me ,ike - the mononiers to b r TZ pre ' 

stereoreguiamy panioe p op k polymerization as well as monomers such as styrene. 

Sr£Z7<^^Z^«^« ^ e^component and monomer is arbitrary. **** »> 
[0059] n me P"f°V charqed into the prepolymerization system set up to the atmosphere of inert gas or 

^£S£S£££l £ EST £5£«* S «*« —«« W. brought into contact with one 

o ™J f olefins In me case of condurting prepolymerization on combination with the organic s.l.con compound (C). 
pe3^^ 

of inert aas or olefin gas to be polymerized, and after contacting with the organic s.l.con compound (C and further the 
ZS^m^ (A), and Ihen brought into contad with one or more olefins. In the prepdymenzation. a mo.ee- 

^ - *• toeing examples as compared with the comparative 

examples. 

(Evaluation of Properties) 

10061 1 The evaluation of slurry polymerization of propylene and slurry random copolymerization of propylene and eth- 
T n l lelT coXteu by using tne cata.yst for polymerization of o.efins of the present invention, and a > total amount of 
oolvnToer Tof solid catalyst component (a polymerization activity: Yield) and a ratio of an amount of polymer undis- 
so KenVe POlyme w?s existed with boiling n-heptane per whole po.ymer (HI) and rate of | ^^^T 
Ss sduUe in a polymerization solvent (Rate of forming soluble matter) were measured. Yield. HUnd rat . of form- 
; matter weTe calculated by the fdlowing equation. Further, with regard to me po^mer producer me « ow 

r^eTMO bulk density (BO) and content of ethylene (only for copolymer) were measured. The mea, urgent m^ods 
of M and BD were concluded in accordance with JIS K 7210 and JIS K 6721 respectively. The content of ethylene was 
measured by fW^ ^^o, infrared spedroscopic analyzer) made by Nihon Electric Datum Company. 
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JIR-RFX3001. 

Yield(g-PP • g-cat.)={a(g)+c(g)} • catalyst component(g) 

Hl(wt.%)={b(g) • a(g)]xlOO 

Rate of forming soluble matter(wt. %)=(c(g) • (a(g)-hc(g)}) x 100 

[0062] In the equations above, a shows a weight of polymer produced after termination of polymerization reaction, 
shows a weight of n-heptane undissolved polymer when polymer produced after termination of polymerization reaction 
was extracted with boiling n-heptane for 6 hours by the high-temperature type Soxhlefs extractor, and c shows an 
amount of polymer dissolved in a polymerization solvent filtrated after termination of polymerization reaction. 



15 



EXAMPLE 1 

{ Preparation of solid catalyst component (A)> 



[0063] Into a 2000-ml round flask equipped with an agitator in which the air within had been thoroughly replaced by 
nitrogen gas were charged 1 00 g of diethoxymagnesium and 800 ml of toluene, and then 200ml of titanium tetrachloride 

20 was charged. The mixed solution was subjected to aging reaction by agitation for 1 hour maintaining the temperature 
of 30 °C 52 ml of bis(2-ethylhexyl)phthalate. 2.0 ml of diethyl phthalate and 40 ml of polysiloxane (TSF451 -1 00. product 
made by Toshiba Silicon) were added to the mixture at 50°C. 70°C and 85°C respectively. The temperature of the reac- 
tion system was raised to 110°C and then reacted for 1.5 hours with stirring. After the termination of the reaction, a 
supernatant was removed and 800 ml of toluene and 200 ml of titanium tetrachloride were newly added to the reaction 

25 system and reacted at 110°C for 15 minutes. The resulting reaction product was then washed with toluene and were 
added 800 ml of toluene. 200 ml of titanium tetrachloride and 18.5 g (0.034 mol of ALSTE per 1 mol of diethoxymagne- 
sium and 0 01 7 mol per a mol of titanium tetrachloride) of ALSTE (di-type) (aluminum stearate made by Se.do Chemical 
Industries Co. Ltd.. which is a mixture of (C 17 H 3 5C0 2 ) 3 AI, (C 17 H 35 C0 2 ) 2 AI(OH) and (C 17 H 35 C0 2 )Al(OH) 2 and the con- 
tent of a free fatty acid is 18% against 4.0% of a metal.). The mixture was then heated to 100«C and reacted 2 hours 

30 with stirring. Thereafter, the resulting solid reaction product was washed with n-heptane. separated by filtration and 
dried to obtain a powdered solid catalyst component (A). The solid catalyst component (A) was then measured for Ti 
content. The result was 2.00 % by weight. 



( Polymerization ) 

[0064] Into a 1500 ml autoclave equipped with an agitator in which the air within had been completely replaced by 
nitrogen gas were charged 700 ml of n-heptane and then charged 2. 1 mmol of triethylaluminum. 0.2 1 mmol of cyclohex- 
ylmethyldimethoxysilane and the foregoing solid catalyst component (A) in an amount of 0.0053 mmol as calculated tn 
terms of titanium atom with stirring to form a polymerization catalyst. Thereafter, the polymerization system was pres- 
sured with a propylene gas to 0.1 MPa. and allowed to undergo prepolymerization at a temperature of 20°C for 30 min- 
utes Into the autoclave were then charged 80 ml of hydrogen gas and pressured with a propylene gas to 0.6 MPa and 
allowed to main polymerization at a temperature of 70°C for 2 hour. The results of the evaluation of polymerizat.on are 
set forth in Table 1. 



45 EXAMPLE 2 

[0065] The procedure of Example 1 was followed to effect the preparation of a solid catalyst component (A) and the 
polymerization evaluation thereof except that the amount of ALSTE to be used was 9.3g (0.01 7 mol of ALSTE per 1 mol 
of diethoxymagnesium and 0.084 mol per a mol of titanium tetrachloride). Tl content of the resulting solid catalyst com 
so ponertt (A) was 1 .99% by weight. The results are set forth in Table 1 . 



EXAMPLE 3 

[0066] Tne procedure of Example 1 was followed to effect the preparation of a solid catalyst component (A) and the 
polymerization evaluation thereof except that the amount of ALSTE to be used was 4.6g (0.0086mol of ALSTE per 1 
mo! of diethoxymagnesium and 0.0041 mol per a mol of titanium tetrachloride). Ti content of the resulting solid catalyst 
component (A) was 1 .92% by weight. The results are set forth in Table 1 . 
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EXAMPLE 4 

[0067] The procedure of Example 1 was followed to effect the preparation of a solid catalyst component (A) and the 
EerizSion Valuation thereof except that the amount of ALSTE to be used was 1 .2 g (0.0022 mo. of ALSTE per 1 
5 nSTSo^Lgnesium and 0.001 1 mo. per a mo. of titanium tetrachloride). Ti content of the resulting so.,d catalyst 
component (A) was 1 .72% by weight The results are set forth in Table 1 . 

EXAMPLE S 

to < Preparation of solid catalyst component (A) ) 

f00681 Into a 2000-ml round flask equipped with an agitator in which the air within had been thoroughly ^aced by 
S n gas were charged 100 g of diethoxymagnesium and 800 ml of toluene, and then 200 ml of titan.um tetrachlo- 
rides charged Tne mixed sofolion was subjected to aging reaction by agitation for 1 hour mainta.n.ng |the , ternpera- 
ure tf30 »C 52 ml of bis(2-ethylhexyl) phthalate. 2.0 ml of diethyl phthalate and 40 ml of polys.loxane(TSF4S -100 
pr<xJuct made by Toshiba Silicon) were added to the mixture at 50»C. 70'C and 85'C respectively. The temperature of 
KeaSsysLm was raised to 1 10'C and then reacted for 1 .5 hours with stirring. After the term.nat.on , of me reac- 
ion a supernatant was removed and 800 m. of toluene and 200 ml of titan.um tetrachloride were "^^^ 
reaction system and reacted at 1 1 0«C for 1 5 minutes. The resulting reaction product wan then washed wrth totijene and 
weS a^ nuspended liquid suspended 4.6 g (0.0086 mol of ALSTE per 1 mo. of diethoxvmagnes.um and 0.0041 
2 pe^ mol Snium te^achloride) of ALSTE wKh 800 m. of toluene and 200 m. of titanium tetrach.or.de Jhe m.x- 
S was then £S to 100'C and reacted for 2 hours with stirring. Thereafter, the resulting so..d react.cn product was 
washe^w* nSSne. separated by filtration and dried to obtain a powdered sold catalyst component (A). The sold 
catalyst component was then measured for Ti content. The result was 1 .82 % by we.ght. 

(Polymerization) 

[0069] The procedure of Example 1 was followed to effect the polymerization evaluation. The results are set forth in 
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Table 1. 
EXAMPLE 6 



[00701 The procedure of Example 3 was followed to effect the preparation of a solid catalyst component (A) and tfie 
SL^SS evaluation thereof except that after 4.6 g of ALSTE was suspended with 54 m of ***** «J £ 
sSnsion was added to 800 ml of toluene and then contacted with 200 ml of t tan um tetrach onde. T, content of the 
resulting solid catalyst component (A) was 2.08 % by weight. The results are set forth m Table 1 . 

EXAMPLE 7 
40 (Preparation of solid catalyst component) 

f0071 1 The procedure of Example 1 was followed to effect the preparation of a solid catalyst component thereof except 
Sat 0 2 a oTaTum^um hydroxide (0.0029 mol per mol of diethoxymagnesium and 0.0014 mol per mol of trtamum tetra- 

45 results are set forth in Table 1 . 
( Polymerization ) 

[00721 The procedure of Example 1 was followed to effect the polymerization evaluation. The results are set forth in 
so Table 1 . 

EXAMPLE 8 

m0731 The orocedure of Example 7 was followed to effect the preparation of a solid catalyst *» 
°o'y^ that the amount of aluminum hydroxide ^ t ^^^^Z S 

per 1 mol of diethoxymagnesium and 0.00014 mol per mol of titanium tetrachlcnde). Ti content of the resulting soW cat 
alyst component (A) was 1 .77% by weight. The results are set forth in Table 1 . 
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EXAMPLE 9 

( Preparation of solid catalyst component > 

5 [0074] Into a 500-ml round flask equipped with an agitator in which the air within had been thoroughly replaced by 
nitrogen gas were charged 20 g of diethoxymagnesium, 1 60 ml of toluene and 1 .4 g of aluminum hydroxide (0.10 mols 
per mol of diethoxymagnesium), and contacted and reacted at SO^C for 2 hours with stirring, and then cooled to a room 
temperature. Thereafter, to the reaction mixture, 40 ml of titanium tetrachloride (0.05 mol of aluminum hydroxide per 
mol of titanium tetrachloride) was added and the temperature of the reaction system was raised and 5.7 ml of phthalic 

io di-n-butyl was added at 80°C. The temperature of the reaction system was raised to 1 1 0°C and then reacted for 2 hours 
with stirring. After the termination of the reaction, a supernatant was removed, the solid product was washed with tolu- 
ene, and then 160 ml of toluene and 40 ml of titanium tetrachloride were newly added to the reaction system and 
reacted at 100°C for 1.5 hours. Thereafter, the resulting solid reaction product was washed with toluene, separated by 
filtration and dried to obtain a powdered solid catalyst component (A). The solid catalyst component (A) was then meas- 

15 ured for Tl content. The result was 2.66 % by weight. 

< Polymerization ) 

[0075] The procedure of Example 1 was followed to effect the polymerization evaluation. The results are set forth in 
20 Table 1. 

COMPARTIVE EXAMPLE 1 

( Preparation of solid catalyst component (A) > 

[0076] Into a 2000-ml round flask equipped with an agitator in which the air within had been thoroughly replaced by 
nitrogen gas were charged 100 g of diethoxymagnesium, 800 ml of toluene and then 200 ml of titanium tetrachloride. 
Thereafter, 27 ml of dibutyl phthalate was added to the mixture. The temperature of the reaction system was raised to 
1 10°C and then reacted for 2 hours with stirring. After the termination of the reaction, the reaction product was washed 
30 with toluene and 800 ml of toluene and 200 ml of titanium tetrachloride were newly added to the reaction system and 
reacted at 1a0°C for 1 .5 hours with stirring. Thereafter, the resulting reaction product was washed with n-heptane, sep- 
arated by filtration and dried to obtain a powdered solid catalyst component (A). The solid catalyst component (A) was 
then measured for Ti content. The result was 2.24 % by weight. 

35 ( Polymerization > 

[0077] The procedure of Example 1 was followed to effect the polymerization evaluation. The results are set forth in 
Table 1. 

40 COMPARATIVE EXAMPLE 2 

[0078] The procedure of Example 1 was followed to effect the preparation of a solid catalyst component (A) and the" 
polymerization evaluation thereof except that 10 g of AICI 3 was used instead of ALSTE. The solid catalyst component 
was then measured for Ti content. The result was 2.73 % by weight. The results are set forth in Table 1. 

45 

COMPARATIVE EXAMPLE 3 

[0079] The procedure of Example 1 was followed to effect the preparation of a solid catalyst component (A) and the 
polymerization evaluation thereof except that 18.5 g of (C 17 H3sC0 2 )3AI was used instead of ALSTE. The solid catalyst 
so component was then measured for Ti content. The result was 1.92 % by weight. The results are set forth in Table 1 . 

COMPARATIVE EXAMPLE 4 

[0080] The procedure of Example 7 was followed to effect the preparation of a solid catalyst component and the 
55 polymerization evaluation thereof except that the amount of aluminum hydroxide to be used was 20 g (0.29 mol of alu- 
minum hydroxide per mo! of diethoxymagnesium and 0. 1 4 mol per mol of titanium tetrachloride) The solid catalyst com- 
ponent (A) was then measured for Ti content. The result was 1 .50 % by weight. The results are set forth in Table 1 . 
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COMPARATIVE EXAMPLE 5 



( Preparation of solid catalyst component (A) > 

rooail Into a 1000-ml vibration mill pot filled with stainless balls having 25 mm of diameter in the amount of 4/5 of the 
Hi J pot under nitrogen gas atmosphere were charged 5 g of aluminum hydroxkle and 45 g of d.etr^xymag- 
n^es urn (0 Te rocTof aluminum hydroxide per mo. of diethoxymagnesium) and made the gnndrng t -eatmen I at a room 
"emperature for one hour at 1430 times/min. of frequency and 3.5 mm of amplitude of vbrat.on. Into a 500-ml round 
faTeSipped with an agitator in which the air within had been thoroughly replaced by nitrogen gas were changed 5.5 
I ol foregoing grind product and 15 ml of ortho<Jichlorobenzene and then charged 1.8 m. of dibuty^phthalate and 
200 SoSumLra<*loride (0.035 mol of aluminum hydroxide per mol Of titanium tetrachlor.de). The temperature 
^?hP ^on r s tem was raised to 1 10«C and then reacted for 2 hours with stirring. After the termination of the reac- 
SoT ; r "eSoS^s^ vl heptane, and further washed with 200 ml of ^^T' t^Z 
S of titanium tetrachloride was newly added to the reaction system. The temperature of the system was raised to 
^ 0°C S then ^cted for 2 hours with stirring. Thereafter, the resulting product was washed W th n-heptane sepa- 
rated Toy ffltration and dried to obtain a powdered solid catalyst component (A). The solid catalyst component (A) was 
then measured for Ti content. The result was 2.68 % by weight. 



( Polymerization ) 

[0082] The procedure of Example 1 was 
Table 1. 



followed to effect the polymerization evaluation. The results are set forth in 



TABLE 1 



25 





Yield g-PP/g-cat. 


HI wt.% 


Rate of forming soluble 
matter wt.% 


BD g/ml 


Ml g/10min- 


EXAMPLE 1 


19,600 


99.3 


0.26 


0.38 


4.8 


EXAMPLE 2 


19.600 


99.4 


0.23 


0.41 


2.1 


EXAMPLE 3 


19,300 


. 99.4 


0.20 


0.40 


2.3 


EXAMPLE 4 


18,200 


99.4 


0.18 


0.41 


2.0 


EXAMPLE 5 


18,100 


99.3 


0.27 


0.40 


3.6 


EXAMPLE 6 


19,800 


99.3 


0.24 


0.39 


2.3 


EXAMPLE 7 


19.700 


99.3 


0.19 


0.40 


2.8 


EXAMPLE 8 


21.000 


99.4 


0.22 


0.40 


2.5 


EXAMPLE 9 


21,900 


99.1 


0.26 


0.37 


3.0 


COMPARATIVE EXAMPLE 1 


18.900 


99.0 


0.43 


0.37 


2.8 


COMPARATIVE EXAMPLE 2 


19.900 


96.4 


1.85 


0.37 


3.6 


COMPARATIVE EXAMPLE 3 


18.400 


99.2 


0.31 


038 


2.4 


COMPARATIVE EXAMPLE 4 


16.300 


88.1 


8.02 


032 


3.0 


COMPARATIVE EXAMPLE 5 


1 1 .000 


99.0 


1.71 


0.36 


4.1 



35 



45 



so EXAMPLE 10 

( Preparation of solid catalyst component) 

[0083) T^e procedure of Example 7 was followed to effect the preparation of solid catalyst component. 
< Polymerization ) 

[0084} Into a 2200 ml autoclave equipped with an agitator in which the air within had been completely replaced by 
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nitrogen gas were charged 700 ml of n-heptane and then charged 2.1 mmol of triethylaluminum. 0.21 mmol of cyclohex- 
ylmethyldimethoxysilane and the foregoing solid catalyst component (A) in an amount of 0.0035 mmol as calculated in 
terms of titanium atom with stirring to form a polymerization catalyst. Thereafter, the polymerization system was pres- 
sured with a propylene gas to 0.1 MPa with supplying propylene continuously at the rate of 5.0 Nl/min., and allowed to 
5 undergo prepolymerization at a temperature of 30°C for 30 minutes. Into the autoclave were then charged ethylene gas 
at the rate of 0.30 NLVmin. and hydrogen gas at the rate of 0.15 NUmin. continuously without stopping supplying pro- 
pylene and pressured to 0.4 MPa and allowed to main polymerization at a temperature of 70°C for 2 hours. The results 
of the evaluation of polymerization are set forth in Table 2. 

10 EXAMPLE 1 1 

( Preparation of solid catalyst component) 

[0085] Into a 2000-ml round flask equipped with an agitator in which the air within had been thoroughly replaced by 
is nitrogen gas were charged 1 00 g of diethoxymagnesium and 800 ml of toluene, and then 200ml of titanium tetrachloride 
was charged. The mixed solution was conducted the aging reaction by agitated for 1 hour maintaining the temperature 
of 30 °C. 52 ml of bis(2-ethyihexyl) phthajate, 1 1 ml of diethyl phthalate and 40 ml of polysiloxane (TSF45 1 -1 00 , product 
made by Toshiba Silicon) were added to the mixture at 50°C, 70°C and 85°C respectively. The temperature of the reac- 
tion system was raised to 1 10°C and then reacted for 1.5 hours with stirring. After the termination of the reaction, a 
20 supernatant was removed and 800 ml of toluene and 200 ml of titanium tetrachloride were newly added to the reaction 
system and reacted at 1 10°C for 15 minutes. The resulting reaction product was then washed with toluene and were 
added 600 ml of toluene and the suspension of aluminum hydroxide with toluene (0.2 g of aluminum hydroxide per 200 
ml of toluene) (0.0029 mol of aluminum hydroxide per mol of diethoxymagnesium). Thereafter, to the mixture, 200 ml of 
titanium tetrachloride (0.0014 mol of aluminum hydroxide per mol of titanium tetrachloride) and 2.5 ml of diethyl phtha- 
25 late were added at 80°C and then heated to 100°C and reacted 2 hours with stirring. The resulting reaction product was 
washed with n-heptane. separated by filtration and dried to obtain a powdered solid catalyst component (A). The solid 
catalyst component (A) was then measured for Ti content. The result was 2.13 % by weight. 

< Polymerization > 

30 

[0086] The procedure of Example 10 was followed to effect the polymerization evaluation. The results are set forth in 
Table 2. 

COMPARATIVE EXAMPLE 6 

35 

[0087] The procedure of comparative Example 1 was followed to effect the preparation of solid catalyst component 
and the procedure of Example 1 0 was followed to effect the polymerization evaluation. The results are set forth in Table 
2. 

40 COMPARATIVE EXAMPLE 7 

< Preparation of solid catalyst component) 

[0088] The procedure of Comparative Example 1 was followed to effect the preparation of a solid catalyst component 
45 and the procedure of Example 10 was followed to effect the polymerization evaluation thereof except that the flow rate 
of ethylene was 0.2 NUmin. The results are set forth in Table 2. 



TABLE 2 



55 





Yield g-PP/g-cat. 


HI wt.% 


Rate of forming solu- 
ble matter wt.% 


BO g/ml 


Content of ethylene 
wt.% 


EXAMPLE 10 


19.500 


96.9 


1.1 


0.36 


2.3 


EXAMPLE 11 


22,000 


98.5 


1.5 


0.34 


2.7 


COMPARATIVE 
EXAMPLE 6 


15.200 


80.0 


9.2 


0.31 


3.2 
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Yield g-PP/g-cat. 


HI wt.% 


Rate of forming solu- 
ble matter wt.% 


BD g/rnl 


Content of ethylene 
wt.% 


COMPARATIVE 
EXAMPLE 7 


12,300 


95.9 


3.3 


0.34 


2.4 



30 



35 



Industrial applicability 

m,vo«i i„ *h*t nipfins are allowed to conduct polymerization by slurry process in the presence of catalyst for 
Claims 

a, i. A solid catalyst component for polymerization of olefins prepared from the following component (a) to (e); 

(a) a magnesium compound. 

(b) a tetravalent halogen-containing titanium compound. 

(c) a diester of an aromatic dicarboxylic acid. 

lei at.eaTone^^Xund se.ec.ed from an organic a.uminum compound containing a hydroxy, 
group represented by the following genera, formula (I) and aluminum hydrox.de: 

(R , C0 2 ) m AI(OH) 3 . m W 

wherein m represents 1 or 2. R 1 represents hydrogen atom or a linear or branched saturated or unsaturated 
hydrocarbon group having 1 to 21 cartwn atom, and CO z represents -C(=0)-O- , 

2. A solid catalyst component for polymerization of olefins as in claim 1. wherein said magnesium compound is a 
dialkoxymagnesium. 

3. A solid cata.yst component for polymerization of olefins as in claim 1 . wherein said aromatic hydrocarbon is tola- 
ene. xylene or ethylbenzene. 

40 4 A solid catalyst component for polymerization of o.ef ins as in claim 1. wherein the amount^ said organic a.uminum 
compound containing a hydroxy, group is 0.0005 to 0.1 mol per md of a magnes.um compound. 

5 A solid catalyst component for polymerization of olefins as in claim 1. wherein the amount of said a.uminum hydrox- 
ide is 0.00005 to 0.12 mol per mo. of a magnesium compound. 

45 6 A solid catalyst component for polymerization of olefins as in claim 1 . wherein R 1 of the general said 
^tellumrimXpound conning a hydroxy, group is a C,„, linear or branched saturated hydrocarbon 

group. 

of from 1 to 3. 

9. A solid catalyst, component for polymerization of olefins as in claim 1. wherein said component (e) is an organic 
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aluminum compound containing a hydroxyl group. 

10. A solid catalyst component for polymerization of olefins as in claim 1, wherein said component (e) is aluminum 
hydroxide. 

5 

11. A solid catalyst component for polymerization of olefins as in daim 8, wherein said component (e) is aluminum 
hydroxide. 

12. A solid catalyst component for polymerization of olefins as in claim 1 , wherein said solid catalyst component is pre- 
w pared by contacting said component (e) with a reaction product of components (a), (b), (c) and (d) in the presence 

of (b) in the suspended state. 

1 3. A solid catalyst component for polymerization of olefins as in claim 1 , wherein said solid catalyst component is pre- 
pared by contacting component (b) after contacting said component (e) with component (a) or a reaction product 

is of components (a), (b), (c) and (d) in the. suspended state. 

14. A catalyst for polymerization of olefins, prepared from the following components (A), (B) and (C): 

(A) the solid catalyst component as defined in Claim 1 ; 
20 (B) an organic aluminum compound represented by the general formula: 

R 2 pA1Q 3 . p 

wherein R 2 represents a Ci. 4 -alkyl group; Q represents a hydrogen atom or a halogen atom; and p represents 
25 a real number of more than 0 to not more than 3; and 

(C) an organic silicon compound represented by the general formula: 

R 3 q Si(OR 4 ) 4 . q 

30 wherein R 3 may be the same or different and represents a Ci. 12 -altyl, cycloalkyl. phenyl, vinyl, allyl or aralkyl 

group; R 4 may be the same or different and represents a Ct^-alkyl, cycloalkyl. phenyl, vinyl, allyl or aralkyl 
group; and q represents 0 or an integer of from 1 to 3. 
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